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DETAILED ACTION 

Priority 

1 . This Application is a 371 of PCT/CA03/01992, filed July 1 , 2004, which claims 
priority to CA 2414622, filed December 17, 2002. 

Information Disclosure Statement 

2. The information disclosure statement filed October 7, 2008 fails to comply with 
37 CFR 1 .98(a)(2), which requires a legible copy of each cited foreign patent document; 
each non-patent literature publication or that portion which caused it to be listed; and all 
other information or that portion which caused it to be listed. No copy of WO/0369705 is 
provided. It has been placed in the application file, but the information referred to therein 
has not been considered. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 11 recites the limitation "second inner fuel cell". There is insufficient 
antecedent basis for this limitation in the claim since claims 5 and 8 do not claim a 
second inner fuel cell. For the purposes of examination, the claim will be interpreted as 
being dependent from claim 9, which recites a second inner fuel cell. 

5. Claim 14 recites the limitation "second outer fuel cell". There is insufficient 
antecedent basis for this limitation in the claim since claims 5, 7, and 10 do not recite a 
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second outer fuel cell. For the purposes of examination, the claim will be interpreted as 
being dependent from claim 13, which recites a second outer fuel cell. 



Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 2, 5, 9, and 13 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Shimozu (JP 02-075167). 

Shimozu teaches a series of concentric solid oxide fuel cells, wherein the air and 
fuel paths are arranged between every other cell, such that the inner electrode of the 
inner fuel cell, the outer electrode of the middle fuel cell, and the inner electrode of the 
third fuel cell are cathodes. 

As for the limitations to the operating temperatures of the solid electrolytes, 
Shimozu is silent on the composition of the electrodes. However, the ordinarily skilled 
artisan, based on the teachings of Shimozu as well as general knowledge of the art, 
would find that the electrolytes are of the same composition, and would all operate at or 
below a first maximum temperature. 
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Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 3, 4, 7-8, 10-12, and 14-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shimozu, as applied to claims 2, 5, 9, and 13 above, and in further 
view of Cochran et al. (US 2004/0072054). 

The teachings of Shimozu as discussed above are incorporated herein. 

Shimozu fails to teach the composition of the electrolyte. 

Cochran et al. teach a solid oxide fuel cell having as electrolyte yttrium stabilized 
zirconia, scandium stabilized zirconia, gadolinium-doped cerium oxide, and mixtures 
thereof ([0045]). 

One having ordinary skill in the art at the time the invention was made could have 
substituted one or all of the known solid electrolyte materials from Cochran et al. in the 
fuel cells of Shimozu and the results of the substitution would have been predictable. 
MPEP 2141 III. If the mixture taught by Cochran et al. was used, all of the limitations of 
claims 3, 4, 7-8, 10-12, and 14-17 are met. 

10. Claims 18, 20-22, 24, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shimozu in view of Hatano et al. (US 2002-0177026). 

The teachings of Shimozu as discussed above are incorporated herein. 
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Shimozu teaches a base board on which the concentric tubular fuel cells are 
arranged (abstract). 

Shimozu fails to teach the material from which the base board is made. 

Hatano et al. teach a metal foam base late for use with solid oxide fuel cells 
([0029]). 

Hatano et al. further teach a nickel chrome metal backing sheet, which the skilled 
artisan would recognize to be oxidation resistant ([0057]). 

Hatano et al. teach the electrode laminated to the base foamed-metal structure 
([0029]). 

The plate of Hatano et al. is desirable since it offers high gas-shielding and 
energy density at low manufacturing costs ([0006]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use the plate of Hatano et al. in the system of 
Shimozu since the plate of Hatano et al. offers high gas-shielding and energy density at 
low manufacturing costs. 

1 1 . Claims 26, 29, 30, 33, 34, 36, and 37 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Browall et al. (US 2003/0224232) in view of Lazaroff et al. (US 
7,067,215). 

Browall et al. teach a method for making tubular solid oxide fuel cells (abstract). 
The method of Browall et al. involves providing a plurality of combustible cores side-by- 
side in a transversely spaced cluster, depositing electrodes and electrolyte, and burning 
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the core to remove it, leaving an inner reactant channel ([0015], [0017]-[0020]). It is 
clear from Figure 2 that the spaces between the cores are filled with electrode material. 

With regard to claim 29, it is seen in Figure 1 that the cores are arranged side-by- 
side in a single row. 

Browall et al. fail to teach sintering of the layers. 

Lazaroff et al. teach a method of making a fuel cell which includes sintering of 
deposited electrode and electrolyte layers (column 9 lines 21-31). 

It would have been obvious to sinter the layers of Browall et al. such as taught by 
Lazaroff et al. since one having ordinary skill in the art would recognize that sintering 
the layers of Browall et al. such as taught by Lazaroff et al. would be desirable since it is 
known that sintering causes ceramic materials to become harder and denser, leaving a 
more durable fuel cell. 

With regard to the order of the steps, it is recognized that changing the order of 
the steps in a method involves only routine skill in the art. MPEP 2144.04 IV C. The 
skilled artisan would be more than capable of determining the best order in which to 
deposit and sinter the electrodes and electrolyte of Browall et al. in view of Lazaroff et 
al. 

12. Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over Browall 
et al. in view of Lazaroff et al. as applied to claim 33 above, and further in view of 
Satake etal. (US 5,518,829). 
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The teachings of Browall et al. and Lazaroff et al. as discussed above are 
incorporated herein. 

Browall et al. in view of Lazaroff et al. teach deposition of the electrodes onto the 
fuel cell, but fail to teach that the outer electrode is applied by on of dip-coating and 
brush-painting. 

Satake et al. teach depositing an electrode onto an electrolyte of a solid oxide 
fuel cell by brush coating (abstract; column 1 lines 48-50). 

One of ordinary skill in the art could have substituted brush coating for deposition 
and the results would have been predictable. MPEP 2141 III. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alix Elizabeth Echelmeyer whose telephone number is 
(571 )272-1 1 01 . The examiner can normally be reached on Mon-Fri 8-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/PATRICK RYAN/ Alix Elizabeth Echelmeyer 

Supervisory Patent Examiner, Art Unit 1795 Examiner 

Art Unit 1795 



